Small and medium enterprises (SMEs) contribute immensely to Gross Domestic Product (GDP) and they have a significant influence in growth of economy. However, SMEs are constrained in their access to formal credit as financial institutions fail to grant credit due to information asymmetry. This study investigates the credit rationing of SMEs in the city of Chittagong. A sample of 200 firms was selected and analyzed using descriptive statistics and multinomial logit regression. The result suggests that 89 % of the firms obtained loan from microfinance institutions (MFIs). The firms that obtained their loan from banks are 60 % and 48 % of them received the less amount of credit than they desired. In our study, credit rationing was categorized in four types, 24 % of them were unconstrained non-borrowers, 28 % unconstrained borrowers, 19 % quantity rationed and 29 % risk rationed borrowers. Econometrics result shows that education, firm age, marital status, initial outlay, number of employees, and education do not have any impact on credit rationing. On the contrary, age and gender of the owners of the firms, heads of household, status of the living and work place and household size have impact on credit rationing.
Background
Small and Medium Enterprises (SMEs) are a fundamental part of the economic structure in developing countries as they play a vital role in furthering growth, innovation and prosperity (Dalberg 2011) . As a developing country, the role of SMEs is crucial for overall economic development in Bangladesh. To promote economic development and growth, Bangladesh government has emphasized the rapid growth of SMEs. The motivation behind this weight is that SMEs have a significant role in employment generation, poverty reduction, and overall economic growth, especially for a developing economy like Bangladesh (Akterujjaman 2010) . In the process of SME sector development, financing is an important topic for research and an issue of great importance to the policymakers. Nowadays, credit programs for financing have been given due attention by donors and governments (Bigsten et al. 2003) . This is due to the fact that credit markets are not functioning well in many developing countries. SMEs in developing countries have limited access to formal financial services due to the lack of collateral and relatively high transaction cost for small loans (Doan et al. 2010 ). Yet, the majority of SMEs in developing countries are considered unworthy by formal Financial Institutions (FIs). Moreover, SMEs are strongly restricted in accessing the capital that they require for growth and expansion. Evidence shows that nearly half of SMEs in developing countries' access to finance is a major problem (Dalberg 2011) . Therefore, improving the availability of credit facility is the key to the development of SMEs in developing countries and thereby realizing the potential contribution to the economy.
In particular, SMEs provide the necessary foundations for sustained growth and rising income in the less developed and transitional economies. A World Bank survey (2002) on the development of SMEs in Bangladesh reports that lack of finance is the crucial issue. In addition, Report on Contribution of Banks on SME Sector in Bangladesh asserts that SMEs have always been short of business support and regulatory and financial assistance. Mahmud (2006) found that SMEs of Bangladesh have very limited bank finance, which is only around 10 %, while self-finance remains the major source of their finance contributing 76.5 % of fixed capital and 51.8 % of working capital. In most of the cases, businesses started using own savings and borrowing from friends and relatives while banking source come after that. For SMEs, to build up fixed and working capital from banks is difficult since banks are not so willing to provide a loan of small size for the higher cost. Generally, the commercial banks provide credit only to the well established and large scale trading and manufacturing customers because it is easy to handle and convenient to support them. In spite of these difficulties, currently SME sector contributes about 25 % to GDP in Bangladesh economy (Ministry of Finance (MoF) 2012). Experts suggest that this rate has to be enhanced to at least 50 % for helping Bangladesh economy to achieve a sustainable mid-income country status.
1 Evidence also shows that one of the main reasons for the SMEs modest contribution to GDP and slow growth and development in Bangladesh is their credit constraints 2 (The
Center for International Private Enterprise (CIPE) and US 2003).
Bangladesh government has taken various initiatives to develop SMEs in Bangladesh and to solve their financing problems. An SME cell was created in 2003 in the Ministry of Industries. The SME Foundation (SMEF), established in 2007, is an independent body for looking after the SME sectors in Bangladesh. In addition, various government organizations including specialized banks are engaged in providing credit to the SME sector. A specialized bank named BASIC Bank Limited (Bangladesh Small Industries and Commerce Bank Limited) was established in 1988 with the foremost objective of financing the small and cottage industries. Furthermore, Central Bank of Bangladesh has taken a good number of initiatives to promote SMEs lending and is committed to facilitating SMEs credit through refinancing window for real entrepreneurs who are directly involved in the SME sector. Parvin et al. (2012) found that the share of SMEs in total loan is lower in Bangladesh. Therefore, inadequate funding still remains a constraint for SMEs to grow in Bangladesh.
Credit constraint by formal financial institutions stifles the growth of SMEs. To fill the gap, in some developing countries, informal financial institutions have become successful in meeting the credit demand by SMEs. However, due to their limited resources they are restricted from effectively satisfying the credit needs of SMEs (Atieno 2001) . SMEs are increasing in number and size, and the loan they demand has become beyond the capacity of informal financial institutions. Despite financing being a major factor for potential growth of SMEs, several reports by researchers and consultants have showed that SMEs face credit constraints. During credit constraints, SMEs may not be able to invest, despite their willingness to invest unless they have an available internal source of finance. Hoassain (1998) ) has reported in his research that the most critical constraint of small and medium scale manufacturers in Bangladesh is the lack of sufficient capital to operate the business. As a result, the economy lose some of the potential benefits of promising projects and the constraint of credits and credit constrained firms cannot contribute to employment generation and poverty alleviation. Therefore, understanding the factors that are responsible for credit constrains of SMEs is important. Thus, this study will identify the determinants of credit constraints and will suggest policy issues that might help to minimize the credit constraints of SMEs.
Research objective and questions
The objective of the study is to help minimize the credit constraints of SMEs by investigating the determinants of credit rationing. Therefore, General Research Question (GRQ) to achieve the objective is: How do we investigate the determinants of credit rationing of SMEs? In doing so, it is also aimed at investigating the characteristics of SMEs and SME owners, the major source of credit for SMEs and identifying policy issues to enhance access to credit by SMEs. To achieve the above objectives, the study has answered the following Specific Research Questions (SRQ); SRQ1: What are the characteristics of SMEs in the study area? SRQ2: What are the major sources of credit for SMEs? SRQ3: What factors influence credit rationing of SMEs? SRQ4: What issues help to minimize the credit constraints and formulate effective credit policy of SMEs?
SMEs in both developed and developing countries greatly contribute to the creation of employment opportunities, and income generation. They are also known as sources of livelihood and as means of fighting poverty. SMEs have been treated as having higher potential for GDP growth to Bangladesh economy as well. However in most developing countries including Bangladesh SMEs have been facing problems of accessing credit due to limitations of credit market. The limitations in the credit market and the problem of asymmetric information have been leading to credit constraint also. Therefore, this study will try to investigate the major determinants of credit constraints that exist and are relevant to SMEs located in the business hub of Bangladesh (Chittagong). The findings from this study will feed into the policy arena in terms of improving access to formal credit markets and realization of the goals for the central bank of Bangladesh. This paper is organized into five sections. Section one includes introduction, statement of the problem, objectives, research questions and significance of the study. The second section deals with the theoretical framework with the review of relevant literature of the study. Section three discusses data and methods including study area. Section four covers the results and discussion and the final section (five) includes a conclusion.
Theory SME and Special Programs Department of Bangladesh Bank defines Small and Medium Enterprise as the business firm of service, business and industrial sector which is not a public limited company and rationed with its fixed assets other than land and building (not above BDT 3 200 million) and has limited employed manpower (not above 150).
For the development of SME sectors, access to finance is vital. As SME entrepreneurs raise complain in many cases for the high rate of interest, Bangladesh Bank is committed to ease SME finance. SME finance is the funding of enterprises which represents a key function of the business finance market. The major functions of this market are supplying, acquiring and pricing of capital for SMEs. Generally, the business finance market supplies capital in the form of loan, credit and asset-based financing; say, factoring or invoice discounting and an enterprise can borrow fund in the form of bank loans from formal and informal financial institutions (FIs) to operate its business. A business finance market or credit market can be imperfect for asymmetric information that leads to credit rationing of a business. Asymmetric information makes credit market costly and difficult for banks to obtain correct information of borrowers (Stiglitz and Weiss 1981) . In Bangladesh, we may classify the credit market into two ways, like rural and urban. A sizable part of the rural credit market is informal involving lending generally at the short term that includes traditional non-institutional ways of accumulating and extending capital. The major sources of informal lending are friends, relatives and kin members, landlords, neighbors, shopkeepers, marketing intermediaries, money lenders and other local income groups. The term credit market is used to describe the place where investors with surplus capital provide their surplus capital to those who are in need of capital. This may be done directly, such as a person borrowing from a friend or relative or financial intermediaries such as banks, mutual funds, insurance companies may facilitate this process. The urban credit market has two components: money market, and capital market. Evidence shows that for the SME financing, money market or short-term financing is more appropriate. The main sources of short-term financing in Bangladesh are trade credit; bank credit; loans from NGOs; accruals; commercial paper and factoring. But all SMEs don't have access to credit market for various constraints. An SME is credit constrained or rationed if its terms of access to the credit market imply that it is unable or unwilling to exploit some socially profitable investment.
Credit rationing may be investigated at two stages: the first stage is loan quantity rationing and the second stage is loan size rationing. In the first stage, credit is granted to a group or an individual who is selected as creditworthy borrower while others are rejected as unworthy borrowers. In the second stage, borrowers get a smaller amount of loan than they desire (Baydas et al. 1994) . Boucher et al. (2009) found five categories of borrowers in credit market: a) unconstrained borrowers or price rationed borrowers, b) unconstrained non-borrowers or price rationed non-borrowers, c) quantity rationed borrowers, d) risk rationed borrowers, and e) transaction cost rationed borrowers Table 1 . In nature, unconstrained borrowers are not affected with credit limit by FIs. On the other hand, unconstrained non-borrowers are not interested in FIs loan although they are not affected by the credit limit. Again, the following three types of rationed borrower: quantity, risk, and transactional cost are non-price rationed borrowers (Boucher et al. 2009 ). The borrowers who apply to FIs for a loan but obtain either lower amount of loan than they desire or rejected are quantity rationed borrowers. Finally, the borrowers who voluntarily withdraw themselves from the credit market due to the risk associated with collateral and high transaction cost of the loan are risk and transaction cost rationed borrowers. If an SME faces any of these three aforesaid forms of non-price rationed is considered as credit constrained borrower. Mostly, If SMEs are able to provide collateral; FIs allow credit even if uncertainty involves the firms in the credit arrangement.
The model DEM proposed by Boucher et al. (2009) ) to classify subjects according to their status in credit market. In our case, we have used the DEM and distinguish four categories 4 of borrowers; price rationed borrowers (unconstrained borrowers), price rationed non-borrowers (unconstrained non-borrowers), quantity rationed, and risk rationed and transaction cost rationed. In the operationalization process, first we have identified SMEs under two categories that have applied for loan and those who have not. Then we have defined SMEs as constrained and unconstrained borrowers based on firms' characteristics in relation to credit market (Boucher et al. 2009 ). Again, a borrower can be constrained either for supply constraint or demand constraint. Supply side constrained or quantity rationed occurs if firms face an obligatory credit limit by FIs. However, if firms do not face a binding credit limit by FIs, it is called demand side constrained. When firms are not affected by credit limit, these SMEs are the unconstrained borrower. The DEM helps to get additional information on the credit market perceptions toward non-borrowers. This approach can help assess constraint status and acquire knowledge why some firms are chosen not to borrow even though these firms believe that they can qualify for a loan (Boucher et al. 2009 ). The DEM also helps to identify borrowers who have not applied for loan by asking qualitative questions (Boucher et al. 2009 ). Based on responses (as we did not find transaction cost rationed borrowers in the survey) we have classified SMEs into four credit rationing categories. In a credit agreement, collateral is a borrower's pledge of a property to lenders that use to secure repayment of the loan. FIs closely monitor the value of an asset held as collateral and the value of collateral offered by the borrower may affect the credit rationing behavior of lenders. The availability of collateral can reduce the asymmetric information between borrowers and lenders (Chan and Kanatas 1985) . Collateral can also solve the problems that arise due to the cost of monitoring of borrowers behavior and this cost depends on entrepreneur characteristics.
Entrepreneur characteristics like age, gender and education have an impact on credit constraints. Education can help the entrepreneur to improve skills with the financial market and prepare a good business plan. Therefore, educated entrepreneurs should have a low level of credit constraints. A study in Indonesia reveals that the number of women entrepreneur in SME is relatively low due to mainly low level of education, lack of training opportunities, and heavy household responsibilities (Tambunan 2011 ). Another study carried out in Nigeria reports that female entrepreneurs are constrained in credit due to their weak financial position and the lack of collateral. Yet in many countries, firms face difficulties in the credit market for the biases of entrepreneurs and characteristics of the firms.
Firm's characteristics such as firm age and size are the main factors in determining the credit rationing. In general, firm age is considered as a key indicator of a firm's quality since its longevity is an indication of survival ability, quality management and increased positive image (Diamond 1991) . In the credit market, FIs do not prefer young firms as borrower because information asymmetry between financial institutions and young firms is more critical as banks do not have enough time to monitor such type of firms. Moreover, the young firms have relatively less opportunity to build up a good relationship with fund suppliers. An empirical study from Dunkelberg (1998) shows that due to less reputation and credit constraint, the information asymmetries of young firms are growing. To assess the creditworthiness, young firms are in difficult position for their poor image and goodwill. In addition, young firms have the high probability to be the default for high supervision cost and lower collateral values (Boocock and Woods 1997) . Thus, relatively the new and younger firms use fewer FIs's loan than older firms (Nichter and Goldmark 2009) due to fear of losing their collateral or they have enough fund.
In the study, the dependent variable is 'credit rationing' and it has four categories: unconstrained non-borrowers, unconstrained borrowers, quantity rationed borrowers and risk rationed borrowers. Evidence shows that credit is rationing to SMEs due to entrepreneur characteristics, firm characteristics and institutional factors. Financial institutions' credit rationing behaviour theoretically is influenced by different factors such as age, gender, wealth, experience and credit history, interest rate, firm age, collateral, loan duration and amount of loan (Okurut et al. 2012) . Entrepreneur characteristics include variables such as the age of the entrepreneur, gender, family size, the number of dependents, education and collateral. Enterprise characteristics include firm age, initial investment and working place. Lastly, the core concept of the paper has depicted as the empirical framework (Fig. 1) .
SMEs located in Chittagong, some have applied to formal FIs and others did not apply because of their natures and demands. Firms that applied for a loan, all were not received the loan from FIs. A few SMEs have received the loan and others were totally rejected as they did not satisfy the requirements set by the FIs. Again, some SMEs have received the lower amount than the expected one. Finally, several SMEs were not applying either for the fear of rejection or losing collateral or they don't have demand.
Methods
This study is based on Chittagong urban area. Chittagong is the central port and the commercial and manufacturing center of Bangladesh. In trying to answer the research question posed by the study, different methodological tools were used in the analysis. Primary data were collected from the study area. A sample of 200 SMEs was selected for the study. The questionnaire was translated into Bengali. This Bengali version of the questionnaire was submitted to the entrepreneurs for better understanding and to get the real insights. The secondary data sources have included the published research paper, working papers, institutional report, magazines about SMEs and credit about Bangladesh and developing economies. The data are collected by employing the structured questionnaire administered by enumerators in association with the researchers on various socio-economic characteristics of the SMEs and credit rationing of SMEs. In order to meet the objective of the study, the SMEs were sampled from different sub-sectors such as service, urban agriculture, manufacturing, and trade. To collect a representative sample, a stratified and clustered random sampling procedure was employed. More specifically, the city's four areas like Agrabad (Commercial Area), Nasirabad (Industrial Area), Khatungonj and Chaktai (Wholesale Area), and Hali Shahor (Retail and Residential Area) were considered as clusters, with further stratification within each area using SMEs key characteristics were assessed in the field. The criteria considered when selecting the area of the study were firm's economic status (income): which are high, medium and low income; location and size of the firm (capital and the number of workers). In stratifying the firms based on income, the convenient procedure used was to select firms based on traditional measurement of wealth: location and size of the business center. The questionnaire interview was administered from a total of 200 SMEs sampled from the city of Chittagong and the fieldwork was carried out during the period from October 04, 2014 to October 14, 2014. Of course before the final version of the survey, a pre-test survey was conducted in the same city. Respondents older than the age of 18 and who is the owner of the enterprise was chosen for the interview. Each interview on an average took 20 min. The questionnaire consists of four sections. Section one covers basic information about entrepreneur characteristics, section two includes questions dealing with firm characteristics and section three includes questions dealing with firms' source of finances, that is, whether they get loan from formal financial institutions (FIs) or informal institutions. The last section is about the general question. It deals with the difficulties they faced during loan application process.
In trying to answer the research question posed by the study and analyzing the data with SPSS software, we used descriptive statistics and multinomial logistic regression. Descriptive statistical tools were used to study SMEs characteristics and their major source of finance. This analysis is intended to provide some insights into the importance of various characteristics and socio-economic factors related to credit with SMEs performance and growth. Discussion of the theoretical framework and methodology has laid a foundation for the discussion of descriptive statistics and empirical analyzes.
The descriptive statistics present the characteristics of SMEs and the major sources of their financing. These statistics includes mean, standard deviation, minimum, and maximum values which were used to compare SMEs and the regression model has been used to find out the determinants of credit rationing of SMEs.
Results and discussion
Entrepreneurs' socioeconomic and firms characteristics Table 2 shows a difference in mean between firms that applied for loan and those didn't apply from formal financial institutions. It also shows entrepreneurs' socio-economic characteristics. The variables age, education, household size are significant to apply for the loan from formal financial institutions. In this case, there is no difference between those entrepreneurs that applied and did not apply for the loan. In our study, the sampled firms comprises various age groups ranging from 23 to 62 years and the average age of the entrepreneurs is 39-year-old. The average education level (year of schooling) of the entrepreneurs is 12. The average household size is 6 for joint family structure.
As we can see in (Appendix 1) the discrete variables, out of the total firms applied for loan from formal financial institutions most are male. There is no significant difference in gender in terms of applying or not. Most of the applicants are head of household and this is a significant indicator in terms of applying for loan. Most of the firm owners are married. Average age of the firms or experience of doing business is 10 years and the average initial capital of the firms is 0.6 million Bangladeshi Taka where 64 % of the total firms are working in the rental house (Appendix 1, Table 6 ).
Application for credit
A total of 200 SMEs were successfully interviewed from the city of Chittagong. As Table 7 (Appendix 2) shows, out of the total 200 SMEs, 55.5 % applied for the loan from formal financial institutions within the last three years and 44.5 % did not apply. This implies that the majority of the firms applied for the loan due to different reasons. Some of the firms did not want loan. Either they had enough money or they feared to lose their collateral. Again, the majority (51 %) of the SMEs applied for the loan from banks and only 4.5 % SMEs applied for the loan from Micro Financial Institutions (MFIs). As Table 8 (Appendix 3) shows out of the total 111 firms that applied for the loan from formal financial institutions, almost all of them got credit. Firms that applied but were rejected are few in number. This implies that the majority of the firms that applied for the loan from formal financial institutions, either from bank or MFIs got the loan. Having said this, out of the total 96 firms that applied and received, above average of the firms got in full amount and small number of the firms did not get the full amount. This implies the highest shares of firms were unconstrained borrowers and not restricted by the credit limit.
As mentioned above out of the total 111 firms that applied for the loan, most of them received credit from the formal financial institution. Table 9 (Appendix 4) shows that the higher number of firms applied for the loan for the purpose of their business expansion, of course, few firms were applied for the purpose of starting new business. Therefore, the motive of loan for business expansion means that the loan was mainly used for income generation activities. Most firms financed their business from own savings, friends or family and banks. A few firms also financed their business from MFIs, Credit Organizations, and Money Lenders (Table 10 , Appendix 5). This implies that the major source of finance for SMEs are friends and family as many of the small firms do not have collateral that can be provided for banks and also they do not meet the requirements that are set by banks. In short, the major sources of finance for SMEs in Chittagong were from formal FIs, mainly banks. The number of firms that were financed from their own saving was also large. The share of informal institutions in this case family or friends, money lenders and credit organization or cooperative society that financed for SMEs was also huge. This indicates that informal institutions are also greatly contributing to the development of SMEs and creating employment opportunities.
Distribution of credit constraints
Table 11 (Appendix 6) presents credit rationing status for sampled 200 SMEs. Out of the total 200 SMEs, 24 % of the SMEs were unconstrained non-borrowers, 28 % of them unconstrained borrowers, 19 % of them quantity rationed and 29 % of them risk rationed borrowers. In the study, 29 % of the samples are risk rationed borrower that reports either firms are rejected from formal FIs or did not apply for the loan, because, either they have enough money to run their business or the firms were not as such promising or the firms did not have enough market to pay back the loan or they are highly risk averse. The unconstrained borrowers mean those firms that applied and received the amount they desired. Quantity rationed firms were those firms that applied for the loan and got less credit than they desired.
As Table 3 below shows trading is the highest share and they engaged mainly in local wholesalers, retailers, input suppliers and international trade. Out of the total firms that engaged in trading, most of them were risk rationed borrowers. Service is the second highest in our sample. The firms classified as services were local beauty parlor, boutique, salon and cybercafé. Here also most of the firms were unconstrained borrowers.
Manufacturing is the third highest in our sample. The firms that are operating in manufacturing are timber work, metal work, handicrafts, goldsmith, and textile. Still, the higher share of the manufacturing firms is unconstrained non-borrowers and not found any unconstrained borrower in this sector. Urban agriculture share is small in comparison with the other sectors. We sampled only nine firms of urban agriculture since these sectors are not yet expanded and of course it might be categorized as medium and large scales since it demands huge capital to start. Of the total urban agriculture equal of them were unconstrained borrowers and non-borrowers and risk rationed borrowers.
In our study, we also assessed credit constrained with firms that had applied for loans in previous years. As a result 110 firms, they had applied for the loan and 89 firms they had not applied for the loan in previous years. As Table 12 (Appendix 7) shows out of the total firms that had applied with formal financial institutions, most of them (57 %) are risk rationed borrowers. This implies that most of the firm owners are not interested to receive the loan from credit market for collateral risk and fear of repayment. The number of firms that had applied in previous years is unconstrained borrowers which are also high. From the total firms that had not been experienced in previous years, most of them (49 %) are unconstrained non-borrowers. The share of quantity rationed borrower is also quite high in number.
Reasons for not applying to formal FIs
As above mentioned of the total firms in our study, 111 of them applied and 89 did not apply due to different reasons. They answered multiple reasons and majority of the firms (23.6 %) did not apply for the loan from formal FIs because the interest rate was high. 18.1 % of the firms also did not apply because of lack of collateral that can pledge to financial institutions. Some SMEs did not apply due to formal FIs are strict and some have enough money that can run for their business. Few firms were not also applying due to high application cost and don't not have any feasible project (Appendix 8).
Reasons not to give loan by formal FIs
SMEs from different sectors applied to formal FIs but failed to get a loan from different reasons. In the last three years 111 firms applied but 96 firms received a loan from FIs. Fifteen SMEs did not receive a loan from FIs and concerned FIs provided the list of reasons not to sanction the loan to SMEs. Table 16 (Appendix 11) shows that major (33 %) SMEs could not receive a loan for their risky business. For the lack of the sound financial statement, FIs did not give the loan to 28 % SMEs. 17 % of SMEs did not get a loan in the last three years for FIs' sector biases. Another mentionable ground not to give loan is the lack of proper collateral (14 %). Few SMEs (8.0 %) are rejected for the poor repayment history and the lack of personal guarantor.
Sectors need to improve
We asked the owner of SMEs to present some recommendations, based on their experiences, to improve the current credit policy of Formal FIs. 41 % of firm owners recommend declining high-interest rate. Second highest, 26 % of SMEs faced problems in processing their loan application packs. So they urged to reduce the number of required documentation and the paper works. A major part of total firms (20 %) encountered the collateral problem and time constraints. So they suggest to be flexible in collateral and to develop a borrower-friendly repayment procedures. In fine, they (6.0 % owner of SMEs) recommend to offer and provide the long term loan.
The association between the supply and demand side factors of SME's credit rationing To justify the reasons not to sanction loan given by FIs (section 4.5) and the suggestions given by SME owners about the areas that need to be improved by FIs (section 4.6), we asked some personnel of FIs 5 in the second phase with a structured questionnaire. In the first phase of data collection, SME owners mentioned several reasons for not giving loan by formal FIs -lack of sound financial statement, sector biases of FIs, lack of proper collateral, poor payment history, risks in business, and lack of personal guarantor. But the FIs do not agree wholly with all these reasons. From their point of view, some reasons for not giving loan to SMEs may possibly be the lack of proper financial statements and collateral, poor repayment history, sector biases and the lack of personal guarantee. In the year 2008, De la Torre and colleagues carried out a research on SME financing and they found that FIs dissuade a loan to SME owners for the opaqueness and informal environment of business, absence of the financial statement, lack of collateral, and information asymmetry. In the first stage of data collection, we also asked SME owners to give various suggestions based on their experiences in business financing to improve credit policy of FIs that can help SME owners to receive the loan from formal FIs. In reply, SME owners have recommended declining interest rate, reducing the number of required paper documents, flexibility in collateral and introducing a borrower-friendly repayment procedure. Subsequently, FIs also acknowledge aforesaid borrowers' recommendations. Based on the result of cross analysis of supply and demand side of the SME loan constraints, through close observations on credit market and face to face interview with the credit officer of FIs, we found some additional problems regarding credit rationing. The Major problems for which FIs are less interested in providing SME loans are -less confidence in SME owners and risk of fund diversion despite central bank's pressure to provide more loans to SMEs. The key reason of less confidence in borrowers is because of hiding information about their purpose. Women entrepreneurs are applying for SME loan at lower interest rate, but users are male entrepreneurs. Furthermore, the borrowers do not use the whole amount in pursuing SME business for which the loan default rate in SME financing is higher than other sectors. It is also the main reason of not obtaining their desired amount from the FIs that they have applied for. According to FIs personals, if there is any possibility to divert the fund in unproductive sector, FIs become conservative in providing borrower's desired amount. In SME financing, a few lenders depend on the third party to sell and recover their classified loan. On the contrary, some banks are managing credit functions by their own resources. Major FIs are biased on manufacturing and agricultural business and there are no flat interest rates and uniform individual bank credit policy on SME financing. The NGOs charged relatively higher (27 %) interest rate that may lead to increase the credit constraints and the ultimate result is either rejection or getting lower amount than the desired one. FIs state that collateral, historical repayments, the market reputation of the clients, and personal guarantor are more important to obtain the desired amount of loan from FIs.
Regression analysis
Before running a model, in our case the multinomial logit, explanatory variables were checked for multicollinearity (Verbeek 2008) . Multicollinearity is a problem when the explanatory variables in multiples regression model are highly correlated and provide irrelevant information about the response. The existence of multicollinearity in the model may cause large variance, large t-value, and ambiguous results. Two popular methods to detect the presence of multicollinearity are Variance Inflation Factor (VIF) and Tolerance (TOL). A common rule of thumb is that if VIF is 10 or greater and a TOL of 0.10 or less may indicate the presence of multicollinearity. So our result is free from multicollinearity problem (See Appendix 15).
The software SPSS, 20 version is used to estimate the parameter coefficients and predicted the marginal effect. The direct interpretation of the coefficient estimated from multinomial logit model is deceptive. Therefore, the marginal effect is used to explain the determinants of variables on credit rationing. The interpretation of the parameter estimated from a multinomial logit is explained with respect to the baseline scenario specified, the output of three different categories can be outlined (Appendix 13). This means that each of the credit rationing categories can act a base case with the reference to risk rationed borrowers and allow interpretation of the coefficients in terms of the base case. The dependent variable, credit rationing has four categories: 1 = unconstrained non-borrowers, 2 = unconstrained borrowers, 3 = quantity rationed borrowers and 4 = risk rationed borrowers (reference case). The result of the marginal effect is shown in the following Table 4 .
The main objective of this study is to investigate the determinants of credit rationing in small and medium enterprise. To begin with, age category 1 and 2 (1 = 23 to 30 years and 2 = 31 to 40 years) has a negative significant impact on being quantity rationed borrower. As the age of the younger firm's owner increases the probability 6 (8 % for the age group 1 and 19 % for the age group-2) of being quantity rationed borrower decreases in comparison to the reference group. This implies that financial institutions like to extend the loan to the middle aged group than the younger. As our data shows, the average age of the sample is 39 years old, this is believed to be the most economically active and expecting to make a profit and repay their loan. In the second order, head of household (category 0 = no) has a positive significant effect on being quantity rationed borrower. This indicates that firm owners who are not the head of household have 93 % probability to get the lower amount of credit than expected from Financial Institutions. Firm age category 1 (1 to 5 years) has a positive significant effect on being quantity rationed borrower. This implies that more inexperience in doing business increases the probability of being quantity rationed borrowers. Firm owners who have 1 to 5 years experiences in business, 89 % probability support that they will be quantity rationed borrower. In case of living place, category 1 (own house) has a negative significant impact on being unconstrained borrower and quantity rationed borrowers. Entrepreneurs who are living in their own dwelling place, 77 % probability supports that they will not be the unconstrained borrower. Anyway, the own house can reduce 20 % probability of being unconstrained. This implies ownership of house of an entrepreneur can't be only guaranteed to be unconstrained borrower; other factors like education, initial investment, marital status, the number of the employee also influence to be an unconstrained borrower. Number of employee, category 1 and 2 (1 to 8 in number) has a negative significant effect on quantity rationed borrower. As the number of the employee of a firm increases the probability (9 % for group-1 and 19 % for group-2) of being quantity rationed borrower decreases. This implies that efficient firms need more employees and have the better opportunity to earn more. This earning capacity makes them capable to repay the loan. So, they can receive their desired loan amount from FIs.
In the second last order, we see that workplace category 1 (factory owners) has a positive significant impact on being unconstrained non-borrower. As the ownership of workplace increases the probability (75 %) of being unconstrained non-borrower also increases. This implies that entrepreneur who has own factory or office doesn't need a further loan from financial institutions. A possible reason can be that they have enough money or they don't have feasible projects to pay back the loan amount. The final stage shows that the category 1 and the category 2 of the family size have a positive significant effect on quantity rationed borrower. As the family size (family member 0 to 7) increases the probability (97 % for category 1 and 95 % for category 2) of being quantity rationed borrower increases. A possible reason can be on an average those who have more family members will have higher consumption. The income they get from their firm may also be allocated for consumption. Through time, the firm will be in economic distress and finally they will not receive their desired amount of loan from FIs.
The first point of discussion is related to the data set and strategic sample of the study. The internal validity is ensured by making use of the formulation of the research framework and data sources. The DEM clearly defines and categorizes the dependent variables examined by this study and the supply sides' (FIs) entrepreneurial initiatives have tradeoff with the recommendations given by the demand side (SME owners). Moreover, the conservative manner of entrepreneurs to disclose the relevant information is another barrier to get the real insights. A second point of discussion is the consideration of the time value of money of initial investment. One who had established his business 50 years ago with only BDT five thousand initial outlay, needs at least BDT one million to establish the same venture. So the impact of the initial investment of old and new firms on credit rationing is irrelevant. The final point of discussion is that the survey has been made only in the Chittagong city. It may reduce external validity, but descriptive analysis, the association between the supply and demand side factors of SME's credit rationing and statistically significant results can ensure reliability. However, the study will create an avenue to entrepreneurship development and will contribute to reducing credit constraints of SMEs in the developing countries like Bangladesh.
Conclusion
This paper examines the determinants of credit rationing of SMEs. A field survey was conducted and a total of 200 SMEs were randomly selected from the city and interviewed with the structured questionnaire. To answer the research questions posted by the researchers both descriptive and econometrics method of analyses were used. The main research questions answered by the researchers are as follows: What are the characteristics of SME owners and SMEs? The average age of firm owners is 39 years of old, 90 % of the firms are owned by male and 10 % of them by female entrepreneurs, 87 % of the firm's owners are married and the average years of schooling is 12. On the other hand, average age of firms is 10 years and the average initial outlay of the firms are BDT six lacs (0.6 million) where 64 % of total firms are doing their business in the rental house. What are the major sources of finance? The major sources of finance for SMEs are friends and family (33 %), 32 % from their own savings, 21.5 % from banks, 5 % from loan organizations, 4 % from MFIs, 2 % from money lenders and 2.5 % from selling assets. This shows the majority of the SMEs is financed from informal sources; of course, the share of formal financial institutions is also high.
The third and most important question was the determinants of credit rationing of SMEs. Out of the sampled 200 SMEs, 111 of them applied for loan and 89 did not apply for the loan from formal FIs. Descriptive statistics was used to examine the credit rationing category's firms. 111 firms applied for the loan, out of total 96 received loan and 15 of them were rejected. Again, out of the 96 firms 50 received full amount applied for but 46 of the firms received less than the amount requested. Firms received lesser amounts than desired for their risky ventures (33 %), lack of sound financial statement (28 %), business sector bias (17 %) and lack of collateral (14 %). Using DEM, we also categorize firms based on their response to a qualitative question. So as per DEM, 25 % of the firms were unconstrained non-borrowers, 28 % unconstrained borrowers, 19 % quantity rationed borrowers and 28 % risk rationed borrowers. After DEM, we employed multinomial logit regression to see the determinants of credit ration of SMEs. The result shows that education, firm age, marital status, initial outlay, the number of employees and education do not have any impact on credit rationing. Age and gender of the owners of the firms, the status of the house, heads of household, workplace and household size have the impact on credit rationing. From the discussion in our study, the issues that we raised in terms of policy from the descriptive results and cross analysis are: interest rate, application cost, the number of paper documents, rigid rules and regulations, loan disbursement procedure, loan amount and duration, collateral, financial statement, project feasibility, risk management techniques and irretrievable risky business.
Endnotes
1 Millennium Development Goals (MDG). 2 Evidences show that credit constraints are evolved from the supply side (sources) and the demand side (SMEs).
3 BDT stands for Bangladeshi Taka indicating Bangladeshi currency. 4 In our study, we do not have any transaction cost rationed borrower therefore, we consider four types of credit constrained. 5 Banks and NGOs those reject SME owners in sanctioning loan or providing fewer amounts than they desired. 
